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ABSTRACT 
The potential for a clupcid fishery in Lake Kainji has been examined usin(~ 
both experimental fishing samples and the results obtained from those of 
the commcrcial fishermen. A total annual production of 1,400 tons has been 
estimated. In money terms, this amounls to N198.800 (£99,400) per annum. 
This production has been sustaim:t1 by the abundant zooplankton food 
available (he year round on the lake. 
Recommendations for the effective merhods of croppinl!. clupe:ds were 
made, bearing in mind the need £0 maintain th·;: fi<;hery on a susla;n.:.'d 
yield basis. 
The place of c1upeids in the ecology of the lake w~s exa.mined and on 
the basis of the evidence a ... ailable it was re~ommeL1ded that Peflonu.!a 
alzeluisi could be exploited on a large comowrcial ~Kak without any 
adverse effects on the fishery in the take. 
INTRODUCTION 
The need lor increased fish production in 
Nigeria is evident and various attempts are 
n.')w being made to increase production from 
c.')astal and inland waters. However, the 
repDrts on the fish yjeftl from Kainji Lake 
havc been blSe:1 entirely on giH net catches. 
BAZIGOS (1972). put the total gill net fish 
production as 17,000 metric tons lor 1969, 
28,OJO metric tons lar June 1970-July 1971 
an:! 11,000 metric tons for 1972; none of 
these estimates take=, account of the c1upeid 
fishery. The reason for Ihis is quite obvious. 
The cJupeids (20- 75 mm standard length) are 
not sampled by the graded fleet of nets 
which has a mil\jmum me..,h size of 50 rom 
Yet there is a clupeid fishery in the lake 
whjch is worthwhile and which was anti­
cipated in view of the occurrence of c1upejds 
in the River Niger system (REED 1969). 
The occurrence of clupcds in the Kainji 
Lake was first reponed by TURNER (1970) 
who recorded the widespread distribution o.f 
large numbers of POlamolhriJSa miri. Later 
LELEK (1972) 'reponed thc presence 01 tViO 
species, namely Sierralhrissa leonensis and 
P. atzeliusi. WHITEHEAD aod POLL (per­
sonal communication) have c0nt1rmed lhal 
S. lecmensis and P. afzeliwi are the only 
=,pecies	 known in Kainji area. 
JOHNSON (973) has drawn attention to 
1 2 4  F / D E L I S  O .  O T O B O  
t h e  i m p o r t a n c e  o f  t h e  c l u p e i d  f i s h e r y  i n  t h e  
l a k e .  I n  h i s  o p i n i o n  t h e  h a r v e s t  o f  c l u p e i d s  
i s  t h e  o n l y  p o s s i b l e  r e m a i n i n g  a r e a  f o r  t h e  
m a j o r  e x p a n s i o n  o f  f i s h  h a r v e s t  l e f t  i n  
K a i n j i  L a k e  a n d  h e  h a s  r e c o m m e n d e d  t h a t  
t h e  e f f o r t s  o f  t h e  g e a r  t e c h n o l o g i s t  s h o u l d  b e  
c o n c e n t r a t e d  o n  h a r v e s t i n g  c l u p e i d s .  W h i l e  
t h i s  s t a t e m e n t  c a n  b e '  q u e s t i o n e d  i n  v i e w  o f  
t h e  f a c t  t h a t  T i l a p i a  a n d  L a t e s  f i s h e r y  o f  
t h e  l a k e  a r e  y e t  t o  b e  f u l l y  e x p l o i t e d ,  i t  d o e s  
h i g h l i g h t  t h e  i m p o r t a n c e  o f  c l u p e i d  h a r v e s t  
i n  K a i n j i  L a k e .  T h i s  a r t i c l e  d r a w s  a t t e n t i o n  
t o  a  p o t e n t i a l  c l u p e i d  f i s h e r y  i n  K a i n j i  L a k e .  
M E T H O D S  
S a m p l e s  w e r e  c o l l e c t e d  b e t w e e n  S e p t e m b e r  
1 9 7 2  a n d  A p r i l  1 9 7 3 .  T h e  s p e c i m e n s  w e r e  
a t t r a c t e d  a t  n i g h t  r o  a  s t a t i o n a r y  l i g h t  s o u r c e  
( 1 0 0  w  e l e c t r i c  b u l b  p o w e r e d  b y  a  g e n e r a t o r )  
w i t h  t h e  b u l b  f l o a t i n g  o n  t h e  s u r f a c e  o f  t h e  
w a t e r .  T h e  f i s h  s o  a t t r a c t e d  w e r e  c a p t u r e d  
u s i n g a l i f t n e t  ( 2 m  X 4 m ) o f  2 . 5 m m b a r  
( 5  m m  s t r e t c h e d ) .  T h e  n e t  w a s  l o w e r e d  t o  
a b o u t  1 0  m  d e p t h  b e f o r e  b e a m i n g  t h e  ' l i g h t  
f r o m  t h e  s u r f a c e .  E a c h  h a u l  l a s t e d  o n e  h o u r  
a n d  t h r e e  h a u l s  w e r e  t a k e n  i n  e a c h  s t a t i o n  
b e t w e e n  1 8 . 0 0  a n d  2 2 . 0 0  h o u r s .  T h e  s p e c i ­
m e n s  c o l l e c t e d  w e r e  i m m e d i a t e l y  p r e s e r v e d  
i n  5 %  f o r m a l i n  a n d  e x a m i n e d  l a t e r  a f t e r  
w a s h i n g  i n  w a t e r .  W h e r e  s a m p l e s  w e r e  l a r g e  
s u b - s a m p l e s  w e r e  t a k e n  b u t  i n  o t h e r  c a s e s  
a l l  s p e c i m e n s  c a u g h t  w e r e  c o u n t e d  a f t e r  t h e y  
w e r e  i d e n t i f i e d .  T h e  n u m b e r  a n d  w e i g h t  o f  
s u b - s a m p l e s  w e r e  t a k e n  a n d  t h e  t o t a l  n u m b e r  
a n d  w e i g h t  e s t i m a t e d .  
I n  v i e w  o f  t h e  r e l e v a n c e  o f  l i g h t  p e n e t r a t i o n  
t o  t h e  m e t h o d  o f  h a r v e s t ,  w a t e r  t r a n s p a r e n c y  
w a s  d e t e r m i n e d  a t  a b o u t  1 7 . 3 0  h o u r s  e a c h  
e v e n i n g  b y  m e a n s  o f  a  S e c c h i  d i s c .  
I n  a d d i t i o n  t h r e e  v i l l a g e s  A w o r n ,  F a k u  
a n d  " C o v e r "  d a m  w e r e  v i s i t e d  w e e k l y  f o r  
p u r p o s e s  o f  t a k i n g  r e c o r d s  o f  t h e  c o m m e r c i a l  
f i s h e r y .  E s t i m a t e s  o f  t h e i r  c a t c h e s  w e r e  m a d e  
b o t h  b y  d r y  w e i g h t  a n d  f r e s h  w e i g h t .  
T h e  l o c a l  f i s h e r m e n  u s e  t h e  a t a n a  l i f t  
n e t  a s  t h e  m a i n  g e a r  f o r  t h e  h a r v e s t  o f  
c l u p e i d s .  T h e  g e a r  ( s e e  F i g s .  1 - 3 )  i s  m a d e  
u p  o f  a  5  m e t e r  s q u a r e  f r a m e  m a d e  f r o m  
f o u r  r a f f i a  p a l m  ( R a p h i a  v i n i / e r a  P .  B e a u v . )  
p o l e s .  T w o  o f  t h e  f o u r  c o r n e r s  o f  t h e  f r a m e  
a r e  f i t t e d  t o  t h e  s i d e s  o f  t h e  b o a t  i n  s u c h  
a  w a y  a s  t o  e n a b l e  t h e  f r a m e  t o  b e  d i p p e d  
a n d  l i f t e d  i n  a n d  o u t  o f  t h e  w a t e r .  T h e r e  i s  
a  d e v i s e  f o r  d e p r e s s i n g  t h e  n e t  d u r i n g  o p e r a ­
t i o n .  T h e  r o p e s  t i e d  t o  t h e  a u  t e r  c o r n e r s  o f  
t h e  p o l e s  a n d  t h e  c e n t r e  o f  t h e  n e t  a r e  u s e d  
t o  r a i s e  t h e  n e t  v e r t i c a l l y  a n d  t o  s h a k e  t h e  
f i s h  i n t o  t h e  c a n o e .  T h e  n e t  i s  o p e r a t e d  b y  
d i p p i n g  i t  f o r  a  m i n u t e  o r  t w o  i n t o  w a t e r  
t h e n  r a i s i n g  i t  u p .  B y  d o i n g  t h i s  t h e  a t a l l a  
n e t  t r a n s v e r s e s  t h e  u p p e r  l a y e r s  o f  t h e  w a t e r  
t h u s  h a r v e s t i n g  t h e  p e l a g i c  c l u p e i d s .  
R E S U L T S  
P .  a / z e l i a s i  a n d  S .  l e o n e n s i s  w e r e  p r e s e n t  
i n  a l l  t h e  s t a t i o n s  s a m p l e d  ( F i g .  4 ) .  M i c r o ­
t h r i s s a  m i r i  w h i c h  w a s  r e p o r t e d  b y  M c C O N ­
N E L L  ( 1 9 6 5 )  i n  t h e  a r e a  h a s  n o t  b e e n  
c a p t u r e d  i n  t h e  l a k e  a n d  i t  w o u l d  a p p e a r  
t h a t  P .  m i r i  r e p o r t e d  b y  T U R N E R  ( 1 9 7 0 )  
w a s  i n  f a c t  a  m i s t a k e n  i d e n t i t y  f o r  P .  a / z e l i a s i .  
A l s o  i n  a l l  c a s e s  P .  a / z e l i a s i  d o m i n a t e d  t h e  
c a t c h e s  i n  t h e  o p e n  w a t e r  w h i l e  S .  l e o n e n s i s  
w a s  m o r e  n u m e r o u s  i n  t h e  s h a l l o w  w a t e r  
n e a r  t h e  e d g e .  T h e  a b u n d a n c e  o f  b o t h  s p e c i e s  
v a r i e d  f r u m  s t a t i o n  t o  s t a t i o n  a n d  f r o m  
m o n t h  t o  m o n t h  ( F i g s .  5  a n d  6 )  b u t  o n  t h e  
w h o l e  a b u n d a n c e  o f  P .  a / z e l i a s i  w a s  m o r e  
c o r r e l a t e d  w i t h  w a t e r  t r a n s p a r e n c y  t h a n  t h a t  
o f  S .  l e o n e n s i s .  T a b l e  I  s h o w s  t h e  e s t i m a t e d  
t o t a l  n u m b e r  a n d  w e i g h t  o f  c l u p e i d s  c a u g h t  
d u r i n g  t h e  s a m p l i n g  p e r i o d .  
D u r i n g  t h e  s t u d y  t h e  f i s h e r m e n  i n  A m u r n ,  
F a k u '  a n d  " C o v e r "  d a m  s o l d  a p p r o x i m a t e l y  
6 0 , 6 0 0  k g  f r e s h  w e i g h t  ( o r  1 8 , 6 2 5  k g  d r y  
w e i g h t )  o f  c l u p e i d s .  T h i s  g i v e s  a  y i e l d  o f  
a b o u t  5 6  t o n s  f r e s h  w e i g h t .  
D I S C U S S I O N  
T h e  r e s u l t s  s h o w  t h a t  t h e r e  i s  a  g o o d  
s t o c k  o f  c 1 u p e i d s  i n  t h e  l a k e .  T h e  t w o  s p e c i e s  
P .  a / z e l i u s i  a n d  S .  l e o n e n s i s  s e e m  t o  b e  
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Figure. 5'. Variation 0# Clupeid CQtch~s from station 
to station 
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t o b e n o i n O l
F I S H S P E C I E S I N L > \ K P C H l L W A , M A l A W I 1 4 3
s p e c i e s ( S C " ' H O O N B E E 1 9 6 9 ) p a r t i c u l a r l y
i n l a r g e r s p e d m e n s ( M U N R O 1 9 6 7 ) , E n -
z y m a t i c a n a l y s i s o f t h e d i g e s t i v e t r a c t o f
C m o s s a m b i c u s h a s s h o w n h i g h p e p s i n
a c t i v i t y i n t h e s t o m a c h , w i t h l o w e r a c t i v i t y
i n t h e i n t e s t i n e w h e r e a m y l a s e a c t i v i t y w a s
a l s o r e c o r d e d w h i c h i n d i c a t e d t h a t t h e s p e c i e s
s h o u l d b e c a p a b l e o f u t i l i s i n g a v a r i e d d i e t
( C O C K S O N a n d B O U R N 1 9 7 2 ) ,
I n t h i s s t u d y C m o s s a m b i c u s w a s f o u n d
t o f e e d t h r o u g h o u t t h e d a y a n d n i g h t a n d
t o h a v e a h i g h l y v a r i e d d i e t S m a l l f i s h f e d
p r e d o m i n a t e l y o n z o o p l a n k t o n , b u t w i t h i n -
c r e a s i n g s i z e f i s h b e c a m e a m a j o r i t e m .
T h i s l a t t e r o b s e r v a t i o n c o n f l i c t s w i t h t h a t
o f M U N R O ( 1 9 6 7 ) o n L a k e M c I l w a i n e
( R h o d e s i a ) a n d m a y i n p a r t b e d u e t o t h e
r e l a t i v e l y s m a l l s i z e o f s p e c i m e n s t h a t w e r e
c a u g h t i n L a k e C h i l w a , H o w e v e r , t h e r e w a s
a c l e a r p r o g r e s s i v e i n c r e a s e o f t h e p r o p o r t i o n
o f f i s h i n t h e d i e t o f l a r g e r i n d i v i d u a l s i n L a k e
C h i l w a , T h i s d i s c r e p a n c y m a y h a v e a r i s e n
b e c a u s e , i n c o n t r a s t t o L a k e M c I l w a i n e ,
t h e r e a r e n o o t h e r p r e d a t o r y f i s h s p e c i e s
i n L a k e C h i l w a ,
I n c o m m o n w i t h a n u m b e r o f o t h e r
s p e c i e s o f T i l a p i a ( T e s c u l a n t a , T , n i l o t i c a
a n d T , v a r i a h a / i , \ ( F I S H 1 9 5 5 ) ; T , m o r t i m e r i
( s y n , T m o s s a m b i c a ) ( M A T T H E S 1 9 6 5 ) ;
T . z i U i , r m e l m w p l e u r a a n d T . g a l i l a e a
( P E T R 1 9 6 7 ) ; T , m o s s a m b i c a a n d T , m e l a n o -
p l e u r a ( M U N R O 1 9 6 7 ) t h i s s t u d y s h o w e d
t h a t T , s h i r a l l a c h i l w a e h a d a m a i n l y h e r b i -
v o r o u s d i e t o f h i g h e r p l a n t m a t e r i a l a n d
a l g a e , a l t h o u g h z o o p l a n k t o n w a s a l s o c o n -
s u m e d , m a i n l y b y s m a l l e r f i s h , L E R O U X
( 1 9 5 6 ) h a s a l s o r e p o r t e d t h e i m p o r t a n c e o f
z o o p l a n k t o n i n t h e d i e t o f y o u n g , T m o s -
s a m b i c a , T . m e l a l ' l o p l e u r a , T . s p a r m a n i i a n d
T , a l l d e r s o n i . K I R K ( 1 9 7 0 ) f o u n d t h a t
T , s h i r a n a c h i l w a e c a u g h t i n L a k e C h i l w a
i n t h e p e r i o d p r i o r t o t h e d r y i n g o f t h e l a k e
f e d a l m o s t e x c l u s i v e l y o n b l u e - g r e e n a l g a e ,
I n t h i s s t u d y t h e p r o p o r t i o n o f b l u e - g r e e n
a l g a e i n t h e d i e t w a s f o u n d t o b e r e l a t i v e l y
s m a l l ( 1 2 % a n d I % ) , T h e d i s c r e p a n c y i s
p o s s i b l y d u e t o t h e p r e v a i l i n g e n v i r o n m e n t a l
c o n d i t i o n s b e f o r e a n d a f t e r t h e d r y i n g o f t h e
l a k e , T h e c o n d u c t i v i t y o f t h e w a t e r i n t h e
c e n t r a l r e g i o n o f t h e l a k e w a s w e l l i n e x c e s s
o f 4 , 0 0 0 " m h o / e m f o r m o s t o f t h e p e r i o d
o f K I R K ' s s t u d y ,
E n z y m a t i c s t u d i e s o f t h e a l i m e n t a r y c a n a l
o f T . s h i r a n a c h i l w a e ( C O C K S O N a n d
B O U R N , 1 9 7 2 ) s b o w e d t h a t t h e r e w a s n o
p r o t e a s e a c t i v i t y i n t h e s t o m a c h , w h i l e i n
t h e i n t e s t i n e b o t h p e p s i n a n d t r y p s i n a c t i v i t y
w a s p r e s e n t . A m y l a s e w a s f o u n d i n a l l
r e g i ' O n s o f t h e g u t . T h e s e o b s e r v a t i o n s In~
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Tanganyika (COULTER 1968). There the 
specie~ harvested are Stolothrissa tanganicae 
and Limnothrissa miodon which are in fact 
bigger than the Lake Kainji species. The 
annual yield there was only 2.000 tons in 
1966 so that their small size at Kainji seems 
to be compensated by their vast numbers. 
A high production of c1upeids also exists 
in Lake Volta. Present estimates show a 
yield of 1482.3 kg of clupeids per sampling 
round (VANDERPUYE 1971). It seems 
therefore that many African lakes can sup-
port a flourishing clupeid fishery. 
The problem however is how best to har-
vest clupeids. In Lake Volta, REYNOLDS 
(1966) recommended the "Lusenga" net, 
Banbo "Chiuen" net, cast net, and "Chiri-
mila" net (a type of modified seine net used 
originally on Lake Nyasa for Hemichromis 
spp.) for c1upeid exploitation. More recently 
VANDERPUYE (1971) has added gill nets 
to the list and suggested that gill nets 13 mm 
0'') and 25 mm (I") with thin twines are 
the best. While most of the methods out-
lined above may be suitable for catching 
Pellonula (maximum size 9.9 cm standard 
length with a weight of 13.5 g) and Cyno-
thrissa (maximum size 150 mm standard 
length for a weight of 47 g) in Volta Lake 
they are not likely to be appropriate in 
Kainji Lake because of the small size of the 
clupeids here. Cyn'Othrissu has not been 
recorded so far in Lake Kainji and it has 
been observed that the average size of P. 
alze/iusi in Lake Kainji (4-5 cm standard 
length maximum size 7.5 cm standard length) 
is smaller than the average from the other 
African lakes. The methods will be parti-
cularly unsuitable for catching S. leonensis 
(maximum size 3.4 cm). VANDERPUYE 
(1971) also stated that Sierrathrissa does not 
grow to a size which can be captured with 
even a 13 mm mesh size net in Lake VoIla. 
In Kainji Lake the atalla hoMs the greatest 
promise. But its use in the lake is faced 
with some difficulties. This gear requires 
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calm water for an effective fish harvest and 
safety of the operations. Furthermore it 
cannot be used when the c1upeids move into 
deeper water such as dudng rough weather 
when there are waves. Then the fish will be 
out of reach of the atalla net. At such times 
it is useless to try to fish clupeids. The atalla 
net may be supplemented with the light 
attraction technique during calm weather 
and when the transparency of the water is 
high. 
It is suggested therefore that until a more 
efficient method is devised, the atalla gear 
should be used in combination with the 
light attraction technique. The results to be 
obtained are encouraging enough to create 
a flourishing clupeid fishery in Lake Kainji. 
SUMMARY 
During light attraction sampling for clu-
peids on Kainji Lake it was observed that 
the two species of clupeids P. afzeliusi and 
S. leonensis said to be presttnt in the area 
have a lakewide distribution. P. alze/illsi 
dominated the catch in the open water while 
S. leonensis ..were more numerous in the 
shallow water. 
Catches especially of P. alzeliusi were 
correlated with season. The light attraction 
was observed to be more effective during 
the period of the black flood whereas the 
atalla method was the reverse: higher catches 
being recorded during the period of high 
turbidity (White Flood). Both methods seem 
to require calm weather for efficiency in the 
operation. 
An estimated production of 1,400 tons 
yielding about 198,800 Naira (£99,400) was 
made based on the results obtained for the 
work. 
The future of the fishery was considered 
on the basis of ecological parameters and 
conclusions reached that the superabundant 
zooplankton food in the lake would enhance 
the growth and production of clupeids. It 
was also suggested that the expanded com 
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